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Abstract
Even though remarkable progress has been made over recent years in the design of performance measurement frameworks and
systems, many companies are still primarily relying on traditional financial performance measures. This paper presents an overview
of modern descendents and historical antecedents of performance measurement and attempts to give philosophical definition,
in fact addressed the evolution of traditional ways of measuring performance. The paper suggests that modern frameworks have
indeed addressed the organizations external to them while satisfying the conditions internal to them and providing an analogy
of the notion of kuhn’s scientific paradigm. This analogy is consistent with the fundamental proposition of Kuhnian philosophy of
science, that progress only happens thorough successive and abrupt shifts of paradigm.   
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Introduction
The starting point for organized, self conscious activity was
started with the synthesis and extension of systematic man-
agement, introduced by Frederick W. Taylor (1856-1915), late
nineteenth century effort to bring order and system to manu-
facturing or merely improving organization productivity. But the
scientific management did not begin or end with Taylor. Hence
the purpose of this article is to describe the paradigm shift that
prepared the way for evolution of modern performance meas-
urement and managing research (Daniel 1992).
Performance measurement is a “mystery… complex, frustrat-
ing, difficult, challenging, important, abused and misused” (Sink
1991).  Numerous researches have exposed the definitions of
terms; performance measurement, performance measures, and
performance measurement systems:  
Performance measurement has been defined as “the systematic
assignment of numbers to entities”(Zairi 1994, Churchman
1959). It can be further defined the function of measurement is
to “develop a method for generating a class of information that
will be useful in a wide variety of problems and situations”
(Churchman 1959).
Performance measures have been defined as “characteristics of
outputs that are identified for purposes of evaluation”(Euske
1984). The ideas of performance measures have been further
extended as the vital signs of the organization, which “quantify
how well the activities within a process or the outputs of a
process achieve a specified goal” (Hronec 1993).
Performance measurement systems focus to “integrate organiza-
tional activities across various managerial levels and func-
tions”(McNair et al 1989). Hronec, suggests the necessity for
integration of performance measurement system as a “tool for
balancing multiple measures (cost, quality, and time) across mul-
tiple levels (organization, processes and people)”(Hronec 1993).
A paradigm constitutes the worldview of a scientific community
(Laudan 1977; Suppe 1974). Central to the Kuhnian argument
is the concept of a "paradigm”. The paradigm will include a num-
ber of specific laws and the shared metaphysical beliefs of the
community (Kuhn 1970). In Kuhn's view, the individual scien-
tist's decision to pursue a new paradigm must be made on faith
in its "future promise" (Kuhn 1970, p. 158). Furthermore, in his
view, science progresses through "paradigm shifts," but there is
no guarantee that it progresses toward anything: least of all to-
ward "the truth" (Kuhn 1970, p. 170). Kuhn defines a paradigm
as: “an entire constellation of beliefs, values and techniques, and
so on, shared by the members of a given community” (Kuhn
1970, p.175). Besides this definition Kuhn mentioned another
sense of use he had: a Paradigm also “denotes one sort of ele-
ment in that constellation, the concrete puzzle-solutions which,
employed as models or examples, can replace explicit rules as
a basis for the solution of the remaining puzzles of normal sci-
ence” (Kuhn 1970, p. 175). 
One of the more lasting imprints that New Industrial
Management has made in the industrial sector is an increased
popularity of performance measurement focusing on improving
the productivity. Yet performance measurement it self is noth-
ing new, since already in the early 20th century, some public or-
ganizations were using sophisticated models for performance
measurement (Williams 2003). Major emphasis has been put in
the latest wave of performance measurement is that greater
use should be made of non-financial measures such as cus-
tomers, suppliers, employees, processes, technology, innova-
tion…etc., and that more dimensions of an organization should
be measured, not least to counteract short-term approaches.
Further instead of looking at the organization internally mod-
ern approach is to look at it externally while including the
measures to handle internal activities.  
Over 150 years ago the Irish mathematician and physicist Lord
Kelvin said:
When you can measure what you are speaking about, and express
it in numbers, you know something about it; but when you cannot
measure it, when you cannot express it in numbers, your knowl-
edge is of a meagre and unsatisfactory kind… it may be the be-
ginning of knowledge, but you have scarcely in thought advanced
to the stage of science (cited in Tangen 2004 and Fisher 1990).
Sustainability is the number one question as all the industries
from SMS (Small and medium Scale) to MN (Multi-National),
which are experiencing decreasing resource quality, increasing
demand, and environmental constraints. In order to focus at-
tention on continuous improvements (Edson 1988 and Talley
1991) stress the need for performance measurement systems.
In addition to meeting cost parameters, the development of
performance measurement in management has followed a path
that has been influenced by the general push to improve qual-
ity and service (Amarathunga and Baldry 2002). To change the
focus of an organization, performance measurement is a key
agent of change (Brignall 1992). For many organisations a lack
of appropriate performance measurement can act as a barrier
to change and improvement (Amarathunga and Baldry 2002).
This implies a shift in professional commitments to shared as-
sumptions takes place when an anomaly “subverts the existing
tradition of scientific practice”(Kuhn 1970 p. 6). 
In the world market today to maintain the competitive posi-
tion and survive in a difficult economic and trading environ-
ment from SMS to MS manufacturing organizations have to
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streamline their activities with a view to improving quality, serv-
ice and costs (Bititci 1994). Profit, growth and return on in-
vestment are traditionally high-level business performance
measures and supported by a large range of other financial
measures lead to lack structure and tend to encourage a reac-
tive management style. However, many companies are still pri-
marily relying on traditional financial performance measures
with out being influenced performance measurement over re-
cent years (Tangen 2003). Certainly, the traditional perform-
ance measures sacrifice current profits for longer-term gain
(Ross et al 1993). Hence new assumptions (paradigms/theories)
require the reconstruction of prior assumptions and the reeval-
uation of prior facts. This is difficult and time consuming as it is
also strongly  resisted by the established community (Kuhn
1970 p. 6).
As a remedy to provide the management team with a set of
tools for continuous business improvement and to encourage
a proactive management style, it must understand the critical
sensitivities and key parameters that are not reflected by the
traditional financial performance measures. Hence, alternative,
non-financial measures of performance must be defined based
on top-level business objectives (Bititci 1994).  That is when
shift takes place, “scientist’s world is qualifiedly transformed and
quantitatively enriched by fundamental novelties of either fact
or theory” (Kuhn 1970 p. 7).
Performance measurement systems historically developed as a
means of monitoring and maintaining organisational control,
which is the process of ensuring that an organisation pursues
strategies that lead to the achievement of overall goals and ob-
jectives (Williams 2004). The implementation of first thorough
prototypical performance measurement practices surfaced at
the New York Bureau of Municipal Research (NYBMR) after
1906 (Williams 2002, 2003). The research activities at NYBMR
constitute prototypical performance measurement with their
modern descendents and historical antecedents. This leads to
the concept research is “ strenuous and devoted attempt to
force nature into the conceptual boxes supplied by professional
education” (Kuhn 1970 p. 5). Figure 1 below illustrates
Prototypical performance measurement framework used by
NYBMR.
Figure 1. Prototypical performance measurement framework used by NYBMR
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First, they were focused on the efficiency and effectiveness of
the government focused on linking resources to indented gov-
ernmental objectives, results of governmental effort, objectively
chosen expectations, and fixing the organization to do better.
Second, the NYBMR’s practices were survey, municipal statistics,
and cost accounting that served as the roots of the perform-
ance measurement practices (Williams 2002).
The survey.The ideas of Charles Booth’s social survey of London
to discover facts about poverty (Williams 2004, Converse 1987;
Sklar 1991) were imported by leaders of the U.S. settlement
house moment led to the social survey of the settlement
houses. The social survey was a method to gather detailed data
about small areas where Booth’s surveys are generally treated
as the paradigm shift that prepared the way for modern social
research due to data analysis used qualitative devices such as
coded maps to reveal demographic information (Williams,
2004). The accepted fact that "a paradigm transforms a group
observation always presupposes the existence of some system
of expectations" (Popper 1972: p. 344). The word  “survey or so-
cial-survey” is not the modern word that implies sampling,
questionnaires, and use of inferential statistics, which was a
comprehensive investigation of the conditions within a small
community (Williams 2003).
Municipal statistics. In the 1660s the collection and analysis of
statistics were born (Porter 1986). Then they were merged with
the study of probability in the 1800s and became a general sci-
ence of inductive method about 1900 (Porter, 1986; Stigler,
1986). The collection of quantitative social facts developed suc-
cessfully during the late 1800s, hence the collection of munici-
pal statistics developed in Europe (Williams 2004, Fairlie 1899,
1901, 1908). 
Cost accounting. Modern cost accounting spread in the human
society following Captain Henry Metcalfe’s 1885 text, Cost of
Manufactures (Williams 2004, Garner 1954; Previts & Merino
1979).   Accounting, record keeping, and needs assessment
formed the base of the NYBMR’s effort leading to an empirical
basis for reporting, budgeting, and productivity improvement. 
The NYBMR recommended a system of work planning, sched-
uling, reporting, and inspection, which, after 1910 became more
sophisticated under the influence of scientific management.
Hence it became interested in standardization of work
processes in two senses:  First sense was by defining the best
way to do each type of job. Second sense was by setting time
and resources standards for work. In addition to that stan-
dardization was carried out into financial management with a
particular focus on purchasing, where standardization is one of
the main practices that the research bureaus borrowed from
scientific management (Williams 2004).
Tayler’s Scientific Paradigm And Kuhn's Scientific
Revolutions
Paradigm shift tend to be most dramatic in sciences that ap-
pear to be stable and mature, as in productivity improvements
and management at the end of the 18th century. At that time,
a typical manager would have very little contact with the activ-
ities of the factory. Generally, a foreman would be given the
total responsibility for producing goods demanded by the sales-
man. Under these conditions, workmen used what tools they
had or could get and adopted methods that suited their own
style of work. By 1881 Taylor had published a paper that turned
the cutting of metal into a science. To follow, in 1895, were pa-
pers on incentive schemes. A piece rate system on production
management in shop management, and later, in 1909, he pub-
lished the book for which he is best known, Principles of
Scientific Management. In this case, the new paradigm reduces
the old to a special case where Taylor formalized the principles
of scientific management, and the fact-finding approach put for-
ward and largely adopted was a replacement for what had been
the old rule of thumb (Daniel 1992). 
Near the end of a period of normal science a crisis occurs: ex-
periments give results that don't fit existing theories, or inter-
nal contradictions are discovered in these theories. There is
alarm and confusion while strange ideas fill in available system
and hence eventually there is a revolution. Scientists become
converted to a new way of looking at nature, resulting eventu-
ally in a new period of normal science (Kuhn 1970). Tayler’s
identification of scientific management was led to a paradigm
shift from the division of labor and the importance of machin-
ery to facilitate labor to describe the management as a science
with employers having specific but different responsibilities; en-
couraged the scientific selection, training, and development of
workers and the equal division of work between workers and
management, which is “a complete mental revolution on the
part of the workingman” and an “equally complete metal revo-
lution on the part of those on management’s side… And with-
out this complete metal revolution on both sides scientific
management does not exist”(Daniel 1992).
Taylor was not the originator of many of his ideas of scientific
management, but was a pragmatist with the ability to synthesize
the work of others and promote them effectively to a ready
and eager audience of industrial managers who were striving
to find new or improved ways to increase performance (Daniel
1992). Where philosophers located the source of the consen-
sual character of science in the scientist's adherence to the
canons of logic of scientific inference. Based upon this consen-
sual view of science, science was thought to be strictly cumu-
lative (Laudan 1984). The opposing view of science is that of
dissension. That is Taylor's uncompromising attitude in devel-
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oping and installing his ideas caused him much criticism.
Scientific method, he advocated, could be applied to all prob-
lems and applied just as much to managers as workers. In his
own words he explained: "The old fashioned dictator does not
exist under Scientific Management. The man at the head of the
business under Scientific Management is governed by rules and
laws which have been developed through hundreds of experi-
ments just as much as the workman is, and the standards de-
veloped are equitable" (Web-1). The thesis of
incommensurability implies that rival theories are radically in-
commensurable, e.g. By 1910 International Association of
Machinists (IAM) and American Federation of Labor (AFL) had
become implacable enemies of scientific management and
Taylor was embroiled in a public controversy that would haunt
him for the rest of his life as Taylor and his followers had little
sympathy for unions (Daniel 1992). The impossibility of full
translation between rival paradigms is further exacerbated by
the fact that the advocates of different paradigms often sub-
scribe to different methodological standards and have non-iden-
tical sets of cognitive values (Kuhn 1977). 
Taylor’s paradigm was the one of the first to attempt to sys-
tematically analyze human behaviour at work and this involved
breaking down each task to its smallest unit and to figure out
the one best way to do each job. The accepted fact that "a par-
adigm transforms a group into a profession or, at least, a disci-
pline"(Kuhn 1970 p19). The results were profound. Productivity
under the Taylor’s paradigm so called scientific management went
up dramatically. New departments arose such as industrial en-
gineering, personnel, and quality control. There was also growth
in middle management as there evolved a separation of planning
from operations. Rational rules replaced trial and error; man-
agement became formalized and efficiency increased (Daniel
1992).
Despite the economic progress brought about in part by
Scientific Management, critics were calling attention to the
"seamy side of progress," which included severe labor/manage-
ment conflict, apathy, boredom, and wasted human resources.
These concerns lead a number of researchers to examine the
discrepancy between how an organization was supposed to
work versus how the workers actually behaved (Daniel 1992).
This well explained by Popper, the scientific process begins
when observations clash with existing theories or preconcep-
tions. To solve this scientific problem, a theory is proposed and
the logical consequences of the theory (hypotheses) are sub-
jected to rigorous empirical tests. The objective of testing is
the refutation of the hypothesis. When a theory's predictions
are falsified, it is to be ruthlessly rejected. Those theories that
survive falsification are said to be corroborated and tentatively
accepted (Anderson 1983). The best case study is Hawthorne
Studies (The Western Electric (Hawthorne Works) Studies
(1923-1933)), which showed how work groups provide mutual
support, and effective resistance to management schemes to
increase output, where this study found that workers didn't re-
spond to classical motivational approaches as suggested in the
Scientific Management and Taylor approaches, but rather work-
ers were also interested in the rewards and punishments of
their own work group. 
These studies, conducted in the 1920's started as a straight-
forward attempt to determine the relationship between work
environment and productivity (Web-2). The results of the re-
search led researchers to feel that they were dealing with
socio-psychological factors that were not explained by classic
theory, which stressed the Tayler’s paradigm. Hence Hawthorne
Studies also helped to see how, when the paradigm ceases to
function properly, scientists begin to behave differently and the
nature of their research problems changes: an organization is
more than a formal arrangement of functions but is also a so-
cial system. That is “the normal-scientific tradition that emerges
from a scientific revolution is not only incompatible by often actually
incommensurable with that which has gone before” (Kuhn 1970
P.103). 
Evolution of the schools of historical thought and their
components 
After the scientific management new way of looking at nature
resulted during 1910s, eventually a new period of normal sci-
ence. In the periods of "normal science" characterized by what
Kuhn sometimes called a "paradigm" and sometimes called a
"common disciplinary matrix” which describes a consensus
view: in the period of normal science, scientists tend to agree
about what phenomena are relevant and what constitutes an
explanation of these phenomena, about what problems are
worth solving and what is a solution of a problem (Weinberg
1998), which lasted until, which lasted up to 1980s. 
Following studies added much to our knowledge that “when
an individual or group first produces a synthesis able to attract
most of the next generation’s partitions, the older schools grad-
ually disappear” (Kuhn 1970 p.18). The schools of historical
thought and their components by decade: Org. theory prior
to 1900: Emphasized the division of labor and the importance
of machinery to facilitate labor, Scientific management
(1910s): Described management as a science with employers
having specific but different responsibilities; encouraged the sci-
entific selection, training, and development of workers and the
equal division of work between workers and management,
Classical school (1910s): Listed the duties of a manager as
planning, organizing, commanding employees, coordinating ac-
tivities, and controlling performance; basic principles called for
specialization of work, unity of command, scalar chain of com-
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mand, and coordination of activities Human relations
(1920s): Focused on the importance of the attitudes and feel-
ings of workers;  informal roles and norms influenced per-
formance, Classical school revisited (1930s):Re-emphasized
the classical principles Group dynamics (1940s) Encouraged
individual participation in decision-making; noted the impact of
work group on performance Bureaucracy (1940s)
Emphasized order, system, rationality, uniformity, and consis-
tency in management; lead to equitable treatment for all em-
ployees by management Leadership (1950s):Stressed the
importance of groups having both social task leaders; differen-
tiated between Theory X and Y management, Decision theory
(1960s): Suggested that individuals "satisfice" when they make
decisions Sociotechnical school (1960s): Called for consid-
ering technology and work groups when understanding a work
system, Environmental and technological system (1960s):
Described the existence of mechanistic and organic structures
and stated their effectiveness with specific types of environ-
mental conditions and technological types, Systems theory
(1970s):  Represented organizations as open systems with in-
puts, transformations, outputs, and feedback; systems strive for
equilibrium and experience equifinality, Contingency theory
(1980s): Emphasized the fit between organization processes and
characteristics of the situation; called for fitting the organiza-
tion's structure to various contingencies (Web-1). In particular,
Kuhn pointed out that the established framework is rarely, if
ever, overturned by a single anomaly. When new paradigm is
born from old one; it incorporates much of the vocabulary and
apparatus that the traditional paradigm had previously em-
ployed, though these elements are employed in different ways
(Kuhn 1970). This clearly reflects reason that the core concepts
of scientific management have not been abandoned and have
merely been modified and updated. Hence the core elements
of scientific management remain popular today.
The following essays examine the fates of the scientific man-
agement pioneers and situation of scientific management in the
industry after 1915.  “The diffusion of scientific management in
society and industry, and the criticisms of a later generation of
analysts who had no firsthand knowledge of Taylor or his work.
More important, they show that in the United States, as in
Europe, scientific management continued to be a stimulus to
thinking about the functions of organizations and a series of tech-
niques for improving short-run economic performance. Because
of this dual role, the study of scientific management provides an
avenue for understanding the American interest in economic
and technical rationalization as well as the evolution of pro-
duction management and the changing character of industrial
work in the middle decades of the century” (Daniel 1992). This
short-run economic performance led to the requirement of
PM&M systems in the present organizations. That is only when
researchers know with precision what to expect from an ex-
periment can they recognize that something has gone wrong.
Consequently, anomaly appears only against the background pro-
vided by the paradigm (Khun 1970 p. 65). 
Revolution of Organization Performance
At first Tayler was disappointed with the response to his work
because he could talk about a larger, integrated conception of
management but most manufacturers wanted solutions to spe-
cific problems (Daniel 1992). That clearly analogs with what
Kuhn says, to make the new paradigm successful, deliberately
restrict the vision and imagination in order to see some par-
ticular thing better. Kuhn showed that in doing so science also
bound itself to a set of assumptions that it did not even recog-
nize as such. Enough surprising or anomalous results can make
the assumptions of a long-held theory visible again, but only if
some freethinking scientist pulls back from his hypothesis long
enough to look at the big picture.  A shared commitment to a
paradigm ensures that its practitioners engage in the paradig-
matic observations that its own paradigm can do most to ex-
plain, i.e., investigate the kinds of research questions to which
their own theories can most easily provide answers (Khun 1970
p.13). 
Hence the Taylor’s scientific management and the related fur-
ther developments up to 1990s were confined internal to the
organization’s productivity improvement.  After that with
Kapaln and Norton’s work produced a synthesis able to attract
most of the next generation’s practitioners, while the previous
paradigms gradually disappear leaving their core elements.
Those with “older views… are simply read out of the profes-
sion. Their work is subsequently ignored when they do not ac-
commodate their work to the new paradigm, they are doomed
to isolation or attach themselves to some other group” (Kuhn
1970 p.19). Performance measurement practices with manage-
ment and hence execution of the organization strategy than
formulation of strategy gain their status because they are more
successful than their competitors (financial performance meas-
ures) in solving a few problems that the group of practitioners
has come to recognize as acute. This paradigm-based research
is an “an attempt to force nature into the preformed and rela-
tively inflexible box that the paradigm supplies” (Kuhn 1970 p.
24).    
Major goals of any organization would be satisfying their cus-
tomers with greater effectiveness and efficiency than their com-
petitors, where effectiveness refers to the extent to which
customer requirements are met, and efficiency is a measure of
how economically the organization’s resources are utilized
when providing a given level of customer satisfaction. This high-
lights the fact that there can be internal as well as external rea-
sons for pursuing specific courses of action (Slack 1991). Both
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of these can be explained with respect to quality-related di-
mensions of performance focusing on product reliability. High-
level of customer satisfaction can be achieved with high product
reliability and cost incurred by the business can be reduced
when decreasing field failure and warranty claims where for-
mer related to effectiveness and later related to efficiency
which implies the level of performance business attains is a
function of the efficiency and effectiveness of the past action.
Performance attained =f 
(effectiveness and efficiency of past action)
Therefore one can simply see a set of metrics used to quantify
the efficiency and effectiveness of past actions constitutes per-
formance measurement system. On the contrary this explana-
tion ignores the fact that a performance measurement system
(PMS) encompasses a supporting infrastructure that, data have
to be acquired, collected, sorted, analyzed, interpreted and dis-
seminated. The measurement process is incomplete, if any of
former mentioned activities are missed, in turn informed deci-
sions and actions cannot subsequently take place. Hence more
elaborative explanation for PMS: PMS quantifies the efficiency
and effectiveness of past actions through the acquisition, col-
lection, sorting, analysis, interpretation and dissemination of ap-
propriate data which enables informed decisions to be made
and actions to be taken. In the context of PMS, the informa-
tion-processing activities are defined as follows (Neely 1998).
• Data acquisition: the process of gathering raw facts
• Data collection: the process of compiling the raw facts into
a single data set.
• Data sorting: the process of assigning the individual facts in
the data set to meaningful categories so that the data can be
analyzed.
• Data analysis: the process of searching for patterns that exist
in the sorted data set.
• Data interpretation: the process of explaining the imple-
mentations of any patterns that have been identified in the
sorted data set.
• Data dissemination: the process of communicating the im-
plication of any patterns that have been identified in the
sorted data set.
These definitions are important because in the field of PM, lan-
guage used is confused. Usually inquiry begins with a random
collection of “mere facts” (although, often, a body of beliefs is
already implicit in the collection) and during these early stages
of inquiry, different researchers confronting the same phenom-
ena describe and interpret them in different ways (Khun 1970
p. 17). 
The tentative explanation for the function of measurement to
improve organization productivity is to develop a method for
generating a class of information that will be useful in a side va-
riety of problems and situations because any scheme of meas-
urement does violence both to reality and to the functional
meaning since there are many methods of accomplishing an ob-
jective (Churchman, 1959). Therefore, in the present system the
achievements are sufficiently open ended to leave all sorts of
problems for the redefined group of practitioners and these
achievements can be called paradigms (Kuhn 1970, 10).  This
can be well explained philosophically: “one of the things a sci-
entific community acquires with a paradigm is a criterion for
choosing problems that, while the paradigm is taken for granted,
can be assumed to have solutions”(Kuhn 1970 p. 37). Doing re-
search is essentially like solving puzzle. Puzzles generally have
predetermined solutions.  The researcher who is striving to
solve a problem defined by existing knowledge and technique
is not just looking around. He knows what he wanted to
achieve, and he designs his instruments and directs his thoughts
accordingly (Kuhn 1970 p. 96). Hence it is safe to assume that
every measurement system to decide at the beginning
(Churchman 1959). 
1.  The language of expressing results (language)
2.  The objects and in what environment the results will apply
(specification) 
3.  How the results can be used (standardization)
4. How one can evaluate the use of the results (accuracy and
control)
Different commentators describe the same concept with dif-
ferent languages where some talk about performance meas-
urements, some about performance matrices, some about
critical success factors and rest about key performance indica-
tors.  Many of them address former four factors directly or in-
directly but often context dependent and, although different
phrases have been used to describe the same thing, but the
words it self carry an important message. Reckitt & Colman,
one of the world’s largest pharmaceuticals and household prod-
ucts companies, has decided to use the phrase “development
measures” rather than performance measures, as it stresses the
role of measurement towards the development of organization,
rather than to evaluate individual performance ((Neely 1998
p6). The researchers, whose research is based on shared para-
digms, are committed to the same rules and standards for sci-
entific practice (Khun 1970 p. 11). Though the distinction not
sounds good enough which is useful, as it eliminates some of the
perceived threat of PM. Further PM is not only topical in the
private sector, but it’s value is recognized by the governments
and their agencies from early 1900s (Williams, 2002, 2003). In
2000 the fourth annual report on the Governing-for-Results
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and accountability project of the Urban Institute, Washington,
integrates strategic planning and performance measurement.
The basic philosophy behind this effort was the strategic plan
defines the performance to be measured, while performance
measurement provides the feedback that keeps the strategic
plan on target (see, Figure 2) (Dusenbury 2000). In UK, 1992, a
white paper on competitiveness, government declared: ”To
achieve sustainable business success in the demanding world
marketplace, accompany must… use relevant performance
measures”(UK 1994). Further in United States the National
Academy of Engineering stressed: “world-class manufacturers
recognise the importance of metrics in helping to define goals
and performance expectations for the organisation. They adopt
or develop appropriate metrics to interpret and describe quan-
titatively the criteria to measure the effectiveness of the man-
ufacturing system and its many interrelated components”
(Neely 1998 p. 7). 
J. Technol. Manag. Innov. 2009, Volume 4, Issue 1
Figure 2. The circle of performance measurement and strategic planning
(Source, Dusenbury, 2000)
A New Period of Normal Science
Over the last hundred years, the organizations come a long way
in how they measure financial success, hence the work of fi-
nancial professionals is to be commended and though the in-
novations such as Activity-Based Costing (ABC), Economic
Value Added (EVA)…etc., have helped many organizations make
more informed decisions, but the vast majority of organizations
fail miserably when attempting to execute their strategies. In
fact, “a 1999 Fortune magazine story suggested that 70 percent
of CEO failures came not as a result of poor strategy, but of
poor execution (Charan and Colvin, 1999). The recognition and
acknowledgement of anomalies result in crises that are neces-
sary precondition for the emergence of novel theories and for
paradigm change, where crisis is the essential tension implicit in
scientific research (Kuhn 1970 p. 79).
After 1990s with the development of private-sector Balanced
Score Card (BSC) provided an opportunity of shifting for new
mental revolution to look at organization externally: “the BSC
translate an organization’s mission and strategy into a compre-
hensive set of performance measures that provides the frame-
work for strategic measurement and management system”
(Kaplan and Norton 1996). It measures organizational per-
formance across four balanced perspectives: financial, cus-
tomers, internal business process, and learning & growth while
retaining an emphasis on achieving financial objectives. The BSC
provides the necessary elements to move away from the old
paradigm to new model in which scorecard results become a
starting point for reviewing, questioning, and learning about the
strategy of the organization.  Here it strives to solve a problem
defined by existing knowledge and technique is not, however,
just looking around (Kuhn 1970 p. 96). In science, all knowledge
claims are tentative, subject to revision on the basis of new ev-
idence. Although science cannot provide one with hundred per-
cent certainty, yet it is the most, if not the only, objective mode
of pursuing knowledge (Hunt 1991 p. 200-201). This pursuit is
dependent upon the imagination as well as critical analytical
skills of the scientist. It is generally believed that the goal of the
pursuit is the discovery of truth. 
Despite their many shortcomings, financial yardsticks are an en-
tirely necessary evil. This is especially the case in the public and
non-profit sectors. But in the era of limited, often decreasing,
funding, organizations must consistently tread the delicate bal-
ance between effectiveness and efficiency focusing on mone-
tarily responsible manner. New paradigm leads organisations to
Improve relationships between performance measures within
an (internal) organization and measures outside (External) the
organization can strengthen management decision-making.
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Interlinking is the process that manages relations between the
internal, more objective measures and the external, more sub-
jective measures. 
Conclusion
The history of PM&M thought proceeds in jumps and advances
by revolutions. Crisis, periods of stagnation, and slow-downs
are admitted, but only as perverse effects of the ‘metaphysical
foundations’ and the psychological conditions in which the in-
dividual researchers formulated their theories, all factors which
do not damage the substance of the scientific element. The in-
terpretation is theoretically appealing, for it capture some fun-
damental ideas of the philosophy of science such as Thomas
Kuhn’s thesis that scientific progress is paradigm-dependent.
This approach, which views the evolution of knowledge as pass-
ing through revolutions and explains the latter as caused by the
accumulation of anomalies within the dominant paradigms,
seems extremely useful in tackling the evolution of the PM&M
concepts. It also helps clarifying several key notions such as how
productivity improvement techniques evolved up to present
while retaining core concepts related to scientific management
techniques such as financial measures. 
Further it can be seen at 1900s mostly the governments were
doing researches to evaluate their own performance, hence au-
tomatically they were looking external to the organization.
Where as in 1990s the knowledge is transferring from private
sector practices to government sector practises. At the mo-
ment Norway, Sweden, US…etc., doing thorough studies on
performance evolution where one another developing para-
digm is about to emerge: relative performance evaluation (RPE). 
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